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INTRODUCTION 

On October 10, 1956, the Navy's bureau of Aeronautics* 
promulgated the "Management Control system Manual" for U3e by 
Aircraft Overhaul and Repair Departments located at Major air 
Stations throughout the country. The Manual established a com- 
plete integration of all liana ge men t Improvement Programs such as 
Production Control, Engineering Performance Standards, Material 
Control and Cost Control and was later expanded to include 
Industrial Funding and quality Control. 

The quality Control Program was implemented at the Quonset 
Point Naval ji.ir Station, Rhode Island, on December 15, 1959 at 
which time the Inspection Group became the Quality Control Group. 
This organizational change was only one of many affecting the 
inspection function through the years and lends itself to an 
historical study of Inspection and quality control procedures as 
devised by management for a military aircraft repair facility. 

The objective of this paper is to study the inspection 
and quality control programs as they have evolved at the v<,uonset 
Point Overhaul Facility. An attempt will be made to explain the 
"why" as well as the "when" of certain events in order that a 
better understanding of managerial decisions affecting inspection 

*0n January 1, I960, the bureau of aeronautics was merged 
with the bureau of Ordnance and renamed the (Bureau of Naval 
Weapons. 
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and product quality may be provided. 

It ia re-emphasized that the Quality Control Program is 
Just one segment of the Management Control System and, in itself, 
indicates the progress Navy Command has made in the field of 
scientific management. 



CHAPTER X 



THE NaVaL AIR STATION 

In the strategic planning of the pre -world kar II era, 
the Navy began to build its fighting machine around the aircraft 
carrier and the seaplane. It developed a plan for the strategic 
location of air stations with fleet loading potential for the 
carriers, sea room for the seaplanes, and repair facilities for 
all types of aircraft. Since military appropriations were small, 
the Navy concentrated its air power at two main bases — Norfolk, 
Virginia, which serviced Atlantic Ocean aircraft and another at 
San Diego, California, which serviced Pacific Ocean aircraft. 

A third important base, where major flight training for prospec- 
tive Naval aviators was conducted, was established at Pensacola, 
Florida. 

Assembly and Repair Departments 

At each of these stations, functioning shops for the 
purpose of overhauling and repairing aircraft were established. 
These were called assembly and nepair Departments and provided 
the main source of aircraft readiness and training of Naval 
maintenance personnel. 

The Assembly and Repair Departments played an important 
role in aircraft operations because aircraft had to be overhauled 
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at specified times, scheduled in advance by the Bureau of aero- 
nautics. Operating squadrons were able to provide general mainte- 
nance and minor repair but could not conduct complete disassembly 
and processing of all components such as engines, propellers, 
fuselage, etc. Therefore, Just as surface warships returned to 
the shipyard for repair, aircraft returned to the assembly and 
Repair Departments for overhaul. 

During the latter part of the 1930's it became apparent 
to Navy officials that as aircraft increased in numbers, more 
facilities would have to be constructed to support them, as a 
result, several surveys of prospective areas were made. 

Quonset Point Naval iilr Station 

On June 7, 1938, a Naval Board headed by Hear Admiral 
Hepburn was authorized by Congress to study the need for and the 
location of new bases on the East Coast. From this study came 
the selection of quonset Point, Rhode Island, as a possible base 
site, and in Hay of 1940 ^24,204,000 was asked from Congress to 
finance the project. V'ith National Defense playing a most im- 
portant role in Congress at this time, funds were immediately 
provided to finance the project, and construction began at 
Quonset Point in July 1940. Commissioning ceremonies were held 
a year later on July 12, 1941. L It must be noted that Britain 
at this time was fighting the Battle of the North Atlantic, and 
a large Naval .iir Base was needed in New England to fit our 
defensive purposes, 

Quonset Point soon grew to be the largest Naval iiir 
Station in the Northeast section of the country, consisting of 

.^Visitors Guide, Overhaul and Repair Department, 

Quonset Point, Rhode Island, October 13, 1950, p. 1. 
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four runways, four landplane hangars and three seaplane hangars, 
a carrier pier, and buildings to provide all services for air- 
craft and personnel. Originally, the Commanding Officer of the 
Naval Air Station had nine departments under his command — 
Administration, Security, Naval Air Torpedo Unit, Operations, 
Communications, Dental, Medical, Supply and Fiscal, and Public 
Works. The Assembly and Repair Department and the Inspection and 
Survey Department were added later. 

Six weeks after the commissioning of the Naval air Station, 
the vanguard of Assembly and Repair Department personnel reported 
for duty. Some of these people were recruited from non-Navy 
sources while some were transferred from the large Assembly and 
Repair Facility at Norfolk. 

In the beginning, the Assembly and Repair Department 
consisted of three staff groups — Planning, Administration and 
Aeronautical Engineering. The main working division was the 
Shops Group vRiich was divided into seven units — Structures, 
Process, Accessories, Assembly, Power Plant, Plant, and Repair 
and Transfer. The Department was staffed with such officers, 
enlisted personnel, and civilians as were assigned or approved 
by the Commanding Officer of the Air Station. No provision was 
made for inspection or quality control during the early formative 

p 

stage of the organization. 

The Mission of the Assembly and Repair Department was to 
support the Integrated Aeronautical Program of the Navy by 
accomplishing the overhaul, repair, modification, salvage, testing 

^Information furnished by ’waiter F. Munster, Chief 
Inspector, Overhaul and Repair Department, q,uonset Point, 

Rhode Island. 
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of engines, accessories and other related ft aval aeronaut leal 
equipment. It included the limited manufacture of aircraft parts 
and assemblies. In a’dition, the Department had a schedule of 
Class 265 material to overhaul. This material included all types 
of aeronautical equipment and accessories held by the Supply and 
Fiscal Department, which were not ready for issue and had been 
determined to be economical to repair.^ After rework, this 
material was returned to the Supply and Fiscal Department to meet 
replacement demands of the operating forces. 

As the war started and progressed, it became apparent that 

the work bein .3 turned out by the Assembly and Repair Department 

had to be quality assured. To perform this function, the 

Commanding Officer of the Air Station, with the consent of higher 

4 

authority, established an Inspection and Survey Department. 

In addition to control of quality of workmanship, this new depart- 
ment was charged with the responsibility for inspection functions 
wherever needed on the Naval Air Station, 

The all-inclusive mission, composition, and problems 
associated with the Inspection and Survey Department will be 
considered in the next chapter. 



^Visitors Guide, Overhaul and Repair Department, ^uonset 
Point, Rhode Island, October 13, 1950, p. 12. 

^The Bureau of Aeronautics letter Aer-MA-156-DCM, 11907» 
dated January 20, 1945 which promulgated the "Tentative manual 
for the Inspection and Survey Department on Naval and iJarjne 
Corps air Stations. 



CHAPTER II 



THE INSPECT 1011 aND PURVEY DEPARTMENT 

The Inspection and Garvey Department was organized as a 
separate entity from the assembly and repair Department. It 
functioned under the general concept that all items produced by 
the Assembly and Repair Department would be 100 per cent examined 
visually, dimensionally, and by test in accordance with draw- 
ings, specifications, process and test criteria. 

Very little guidance or instruction was available for 
setting up the new Department so that from 1942 to 1944 the 
organization and procedures were established by the few ex- 
perienced inspection personnel available, although from March 
1942 to March 1943 the Department grew from six people to two 
hundred and fifty (military and civilian combined), 95 per cent 

X 

were without previous inspection experience. 

Personnel Training 

Since Inspection and Survey was plagued from the start 
by a lack of experienced personnel, training presented many 
problems. For example, there was a great deal of diversification 

■^Information supplied by halter F. Munster, Chief 
Inspector, Overhaul and Repair Department, 4onset Point, 

Rhode Island. 
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work in the various shops and many journeyman trades were re- 
quired to perform and inspect the workloads. Therefore, train- 
ing programs had to be established and maintained. 

Basic training was handled by the Training Branch of the 
Industrial Relations Department with instructors assigned to 
various shops. Candidates for inspector assignments were selected 
from the journeyman ranks, when possible, and from personnel who 
had completed their basic shop training. The Inspection and 
Survey Department followed this with at least three months 
on-the-job training after which tiae the new inspector was allowed 
to "break in" oy performing limited inspection in an assigned area. 

Under the "complete overhaul" concept, all aircraft 
components were completely disassemoled , visually and dimension- 
ally inspected, stripped, replated, refinished, and reassembled. 
During the entire process the inspector had to oversee the work 
and check test the product. Vith inexperienced personnel, the 
job consumed more time than was considered normal, but since 
Assembly and Repair personnel were also Inexperienced, both 
Departments were in balance on time control. 

The Inspection and Survey Department had other problems 
besides personnel. It inherited the job of flight testing air- 
craft which consisted of moving aircraft to the flight test line, 
preparing the aircraft for flight, and having Assembly and Repair 
personnel work off the discrepancies. Standard flight procedures 
for test were prepared by the inspectors and the officers assigned 
to the flight test division. 

Another problem concerned the lack of information now 
contained in Maintenance Manuals, Pilot’s Handbooks, Parts 
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Catalogues, Structure Repair Manuals, etc. Since the information 
•was not readily available, the inspectors produced their own. 

They kept records on the different configurations of aircraft 
and aircraft components, processing procedures work completed on 
aircraft, flight test information, and log book information. 

Soon the Department became a record-keeping organization and re- 
tained complete information of work accomplished on aircraft. 

This was invaluable for historical reasons. 

On January 20, 194-5, the Bureau of Aeronautics issued the 
"Tentative Manual for the Inspection and Survey Department on 
Naval and Marine Corps Air Stations." This manual was promul- 
gated by Bureau of Aeronautics letter Number Aer-MA-156-V.0M, A3-1, 
Serial Number 11907, dated January 20, 194-5, and was the first 
and only guide Issued for Inspection and Survey Departments. 
Although it was "tentative," it became the standard organization 
for the Inspection and Survey Departments in all Naval air 
Stations. 

The Manual stated that the Inspection and Survey Depart- 
ment should be organized to render complete service to the Air 
Station activities concerned and should closely pattern the 
activity it services. 

The Mission 

The Inspection and Survey Deoartraent was charged with: 

Inspection for quality and conformance with 
applicable directives of all aviation material manu- 
factured, modified, overhauled or repaired by the 
Assembly and Repair Department on the Station; in- 
spection of airplanes to be released from the 
Station for ferrying; inspection of all supplies 
delivered to the Station from outside sources as 
set forth in article 1611 through 1614, U. S. Navy 
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Regulations, except provisions, medical supplies and 
other supplies ordinarily inspected by the depart- 
ment concerned; conducting surveys requested by the 
Supply Officer and ordered by the Commanding 
Officer, together with rendering proper reports 
thereof; furnishing technical advice and inspection 
service to the Supply Officer relative to handling, 
preservation and condition of aviation material in 
his custody, as required by Article 19-401, Bureau 
of aeronautics Manual, and at other times when 
requested. ^ 

Administration 



The Inspection and Survey Department operated with such 
officers, enlisted personnel and civilians assigned and approved 
by the Commanding Officer. Its administration was governed by 
the Manual and by other directives issued by the Inspection and 
Survey Officer, the Commanding Officer, the Bureau of Aeronautics 
and other competent authority. 

Duties of the Inspection and Survey Officer 

The duties of the Inspection and Survey Officer were as 

follows : 

a. The Inspection and Survey Department shall 

be administered by the Inspection and Survey Officer, 
who is designated as such by the Commanding Officer, 
in accordance with U. S. Navy Regulations, Bureau 
of Aeronautics Manual, and such other orders and 
instructions as may be issued by competent authority. 

b. He shall be personally responsible for the 
efficiency and effectiveness of the entire Depart- 
ment. Vlth prior approval of the Bureau of Aero- 
nautics he shall, under the direction of the 
Commanding Officer, direbt such improvements in 
organisation as he considers necessary and desirable 
from time to time. 

c. He shall formulate and establish policy for 
the Department and shall issue such orders and 
directives as are necessary to insure compliance. 

These orders and directives shall be in accordance 
with existing orders and directives issued by higher 
authority. 



O 

Tentative Manual for the Inspection and Survey Depart- 
ment on Naval and Marine Corps Air Stations, January 20, 1945 » p. 1. 



11 



d. He shall furnish inspection personnel with 
adequate and up-to-date technical Information concern- 
ing inspection standards and existing approved 
specifications. 

e. He shall render technical advice of an in- 
spection nature to the Supply Officer, when 
required. 

f. He shall act as a liaison officer for the 
Station with other units or departments on technical 
aviation inspection matters. 

. g. He shall maintain active and positive liaison 
with the assembly and Repair Officer in order to 
attain a productive output of the proper quality and 
quantity. 

h. He shall insure that all aircraft repaired, 
overhauled, or reconditioned are flight tested in 
strict accordance with existing regulations. 

i. He shall supervise the military activities 
of the military personnel. 

The Inspection and Survey Officer was assisted by an 
Assistant Inspection and Survey Officer, a Supply Officer, a 
Flight Test Officer, an acceptance and Transfer Officer, a Senior 
Civilian Administrative Inspector, a Unit Supervising Inspector, 
and an Overhaul Control Inspector. 

The Senior Civilian administrative Inspector supervised 
all inspectors in the Department and directed the office clerical 
force in the performance of its duties. He prepared all appli- 
cable orders, aircraft and engine changes, bulletins, technical 
orders and notes, specifications, correspondence and other 
applicable information for dissemination to the inspectors and 
units concerned. He reviewed all the log books on aircraft and 
engines reconditioned, overhauled, or repaired when submitted 
from the assembly and Repair Department as complete. Finally he 



3 Ibid . , p. 1 




. 



: 






. 

, 







12 



handled all -natters pertaining to Givil oervlce personnel of the 
Department such as promotions, transfers, resignations, annual 
and sick leave, and preparation of efficiency ratings. 2 *' 

Inspector qualifications 

Inspectors were expected to possess a thorough knowledge 
of the materials and elements of workmanship for which they were 
to Inspect. They had to read blueprints, interpret specifications, 
and realize when conditions had been met. V.'hile quality was of 
primary importance, the inspector had to realize also that 
quantity of aircraft completed by the assembly and Repair Depart- 
ment was of equal importance and he had to cooperate in every 

g 

respect to maintain production. 

Methods of Inspection 

The Manual specified certain methods of inspection and 
spelled out the responsibilities of the assembly and Repair 
Department to the Inspection process: 

1. The Assembly and Repair Department will 
examine all parts and assemblies prior to their 
being reconditioned, repaired, or overhauled. In- 
spectors will not inspect parts and assemblies 
before they are repaired, but rather, will serve 
in an advisory capacity relative to such repairs. 

Inspections will be made only after the shop 
supervisor has indicated that necessary work under 
his cognizance has been completed. 

2. Inspectors shall inspect parts and assemblies 
which are in process of reconditioning, overhaul, 
repair, or manufacture for the purpose of insuring 
compliance with approved methods and procedures. 

3. If, during the fabrication or assembly of 
parts, the inspector notices any defects, discre- 
pancies, or poor workmanship, he shall call such 



^ Ib id . . p. 3* 



C 

- tiuia . , p. 5 
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items to the attention of the shop supervisor so 
that they will be corrected before the parts in 
question reach the inspection stage. 

4. If alterations are made to any part or 
assembly after having been inspected and passed by 
an inspector, another Inspection shall be conducted. 

5. An Inspection stamp shall be assigned to 
each inspector in the Inspection and Survey 

De artment. ».hen a stamp is lost, its number 
shall be withheld from use until it has definitely 
been established that the stamp cannot be recovered. 

The inspection stations shaxl be notified immedi- 
ately when a stamp ha3 been lost or when one has 
been restored to the active list. 

5. Vhen inspectors differ in opinion on the 
inspection of a part or assembly, the immediate 
supervisor shall be required to inspect the item 
and render a decision. In such cases the inspector 
who renders the decision shall stamp the item with 
his own stamp. After an item is inspected and 
stamped the inspection shall be accepted by other 
Inspectors, unless it Is obviously in error. 

7. A member of the Inspection and Survey 
Department may act in an advisory capacity to the 
Assembly and Repair Department Aircraft Recondition- 
ing Board when so required. He shall not act as a 
member of this Board. He shall not pass on questions 
of policy regarding methods and possibilities of 
repair, and disposition of aircraft parts and 
assemblies during reconditioning, overhaul, or 
repair. 

8. Inspection may be performed in certain shops 
by production shop foremen if such method of in- 
spection is satisfactory to the Inspection and 
Survey Officer. The size of the shop and the skill 
required to obtain proper inspection should be the 
determining factor. ° 

Relations with the Supply Department 

The Inspection and Survey Department provided inspection 
service to the Naval Air Station Supply Department. In return 
for such service the Supply Department provided office space 



6 Ibid. , p. 5. 
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and office equipment; furnished invoices, specifications, drawings, 
handling services, and other necessary services required for these 
inspections; and furnished the inspectors with sufficient copies 
of all Supply Department directives relative to storage and care 
of aviation materials.^ 

Rdationa with the Assemolv and Repair Department 

Responsibilities of Inspection to Assembly and Repair were 
as follows ; 

1. The Assembly and Repair Department will exa- 
mine all parts prior to processing, and will de- 
termine the procedures to be used in such process- 
ing. The Assembly and Repair Department will be 
responsible for the oomplete magnaflux operation. 

The Inspection and Survey Department \vill be re- 
sponsible for the Inspection of all parts during 
and after processing. 

2. The assembly and Repair Department will 
prepare reports to be affixed to the log books 
showing parts replaced, work accomplished, changes 
and bulletins incorporated. The Inspection and 
Survey Department will review the report of work 
accomplished on aircraft and engines after overhaul, 
modification, reconditioning, and repairs. If all 
entries are in order, the report will be signed or 
stamped by the Inspection and Survey Department. 

3. The Inspection and Survey Department will 
perform inspection in a progressive manner by in- 
specting each operation as it is completed, noting 
all discrepancies on a discrepancy sheet attached 
to the aircraft or engine. The Assembly and 
Repair Department will correct discrepancies noted 
by Inspectors before the next group of operations 
is begun. 

4. The .assembly and Repair Department will 
provide sufficient areas in convenient locations 
in the shops for whatever Inspectors are necessary 
to service the Assembly and Repair Department. 

The Assembly and Repair Department will equip these 
areas with the tables, chairs, and files which are 
required for use cy inspection personnel. 



7 Ibld . , p. 6. 
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5. The .assembly and Repair Department will pro- 
vide the Inspection and Survey Department with 
sufficient copies of all orders, process specifica- 
tions, drawings, sketches, and other technical 
information and instructions issued by the Assembly 
and Repair Department.^ 

General Organization of the Department 

The Inspection and Survey Department was organized accord- 
ing to the standard organization chart prepared by the Bureau of 
Aeronautics. The operating groups in the Department were classi- 
fied as "Units," while sub-sections of each "Unit" were named 
"Inspection Stations." It \vas decreed by the Manual that the 
organization would conform primarily with the approved station 
assembly and Repair Department organization. 

The general functions and operations of the Inspection 
Stations in the Inspection and Survey Department indicate the 
scope of the overhaul operation and for this reason are outlined 
here : 



Section 01 
02 

04 

05 

06 

07 

08 

09 

10 
11 
12 

13 

14 

15 

16 

17 

18 

19 

20 
21 



Disassembly 

Gleaning 

Fuselage Repair 

Large Surface Repair 

Small Surface Repair 

Fabric 

Dope 

Hull and Float Repair 
Tank Overhaul 
Gable and Tie Rod 
Electric Shop 
Propellers 
Paint 

Rubber Products Overhaul 

Hydraulic Subassembly and Installations 

Flight Gontrol Installation 

Fuel System Installation 

Fixed Equipment Installation 

Ordnance Installation 

Engine Installation 



Ibid . , p. 6 
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Section 22 


Final Assembly 


23 


Ground and Flight Test-Aircraft-Engine 


24 


Instrument Installation 


25 


Glass and Cabin Enclosures 


26 


Cowling Subassembly 


27 


Landing Gear Overhaul 


28 


Cowling Subassembly 


29 


Surface Subassembly 


30 


Small Parts Subassembly 


31 


Finished Parts Storage 


32 


Engine Parts Reconditioning 


33 


Engine Piston and Ring 


34 


Engine Cylinders 


35 


Engine Crankcase 


36 


Engine Nose and Power 


37 


Engine Blower and Rear 


38 


Engine Final Check 


39 


Pr e s e rva t i on-Eng ine -A i r c ra f t 


40 


Auxiliary Power Units 


41 


Eiri or Overbaul-Engine-Aircraft 


42 


Instruments 


45 


Oxygen and Light Gases 


44 


Carbon-Dioxide and Heavy Gases 


45 


T u rb o -3 upe r c ha rge r s 


46 


Carburetors 


47 


Pumps and Valves 


43 


Starters 


49 


Magnetos 


50 


Spark Plugs 


51 


Ignition Harness 


53 


Parachutes 


54 


Machine Guns 


55 


Turrets 


56 


Boubsights and S.B.a.E. 


57 


Gun eights 


53 


Cameras 


59 


Optical Equipment 


60 


Bomb Racks 


61 


Miscellaneous Ordnance Equipment 


62 


Radio Overhaul 


63 


Radar Overhaul 


64 


Radio and Radar Installation and Test 


67 


Tool Manufacturing 


68 


Lathes and Millers 


69 


Drill Presses and Grinders 


70 


Screw Machines 


71 


Heavy Equipment 


72 


Bench Assembly 


73 


Plastic Manufacture 


74 


Layout and Pattern Shop 


75 


Machine Operations 


76 


Steel Manufacture and Voiding 
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Section 77 

78 

79 

80 
81 
82 
86 

92 

93 

94 

95 
97 
99 

150 

151 

152 

153 

154 



Aluminum Alloy Manufacturing 

Engine Cowl Repairs 

Fairing Repairs 

Tube Manufacture 

Plating and anodizing 

Heat Treating 

Joiner Shop 

Salvage Disassembly 

Parts Identification 

AN Standard Parts Reclamation 

Scrap Segregation 

Flight Clothing 

Shop Stores 

Incoming Materials (Supply) 
Materials in Storage (Supply) 
Materials for Delivery (Supply) 
Acceptance Line (\. here applicable) 
Transfer Line (there applicable ) 9 



V.'hile the "Tentative Manual for the Inspection and ourvey 



Department" proved an organizational boon to the Inspection 



Department, it also pointed the way to an eventual integration of 
the Inspection Department and. the ii.sseacly and Repair Department, 



Since Inspection was actually performing a service to the Assembly 



and Repair Department, it was indicated that the two departments 
would merge at the first available opportunity. 

The Merger 

In 1948, as a result of post-war studies on standardiza- 
tion and modernization, the naaembly and Repair Department was 



renamed the Overhaul and Repair Department and the Inspection 
Department became the Inspection Group within the new Overhaul 
and Repair organization.'*'® 



From the Inspection point of view, there was one distinct 
advantage in the new organization — its complement would remain 
fairly constant. Oince the Overhaul and Repair Department 



9 Ibid . t p.a and p.b. 

■^Visitors Guide, Overhaul and Repair Department, Quonset 
Point, Rhode Island, October 13, 1950, p. 1. 
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received a separate operating allotment, distinct from Naval Air 
Station funds, it possessed a more stable work force. The Air 
Station, on the other hand, could not budget for severe winter 
weather where heating bills and enow removal sometimes ran over 
budgeted estimates. In these cases, the complement of the 
Inspection Department and other Naval air Station departments were 
sharply reduced to make up for a r'apld depletion in working funds. 

On the administration side of the merger. Inspection lost 
prestige. Being downgraded from a department with equa3 status 
to the Overhaul and Repair Department, it now found itself a 
Group within the Overhaul and Repair Department, 'where the 
Inspection Officer previously reported directly to the Executive 
Officer and Commanding Officer of the Station, he now reported 
directly to the Overhaul and Repair Officer. 

The 1943 reorganization of the Overhaul and Repair 
Department was the first of any real consequence and marked an 
important milestone in military Industrial management. It Indi- 
cated that the military was paying considerable attention to the 
"scientific management" processes being implemented by private 
busiiiess at the time. 

In the years that followed, standard organizations and 
control systems were developed for Overhaul and Repair Department 
management- implementation. These were collected and developed 
into the "Management Control System Manual" Issued in 1956. Since 
Inspection and Quality Control have now been included in this 
Manual, a discussion of the Manual and its contents is considered 
necessary and proper. 
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CHAPTER III 



THE MANAGEMENT CONTROL SYSTEM 



Nor the past ten years (the period from 1946 
to 1956), the Navy has undergone a technological 
revolution of a magnitude and a rate never before 
witnessed in the history of naval arms. Not only 
have atomic weapons been introduced, but also 
high-performance jet aircraft, complicated elec- 
tronics, guided missiles, ballistic missiles, and 
nuclear propulsion. . . 

Throughout this period, the U* S. Navy struggled 
with a packed Pandora's box of its own Internal 
problems — falling prestige of career service, 
aging ships, drooping enlistment rates, eroding 
career benefits, blossoming overseas commitments, 
soaring costs of naval supplies and equipment. 

Each of these events had a profound impact on 
the Navy, its missions, and expanding capabilities. 

Each also had an effect upon the development of 
a tiaval atomic philosophy. 

This technical revolution carried over into the industrial 
plants of the Navy. "Higher aircraft speeds made demands across 
the board -- better instruments, new safety devices, longer 
runways ashore, better metals, better training, more skillful 
maintenance.... All of the material changes cost money." Thus 
economy through control became a byword within all sections of 
the Navy and on the maintenance side plans were unfolded for 
controlling costs through program management. 



-'-United States Naval Institute, Annapolis, Maryland, 
1957, pp. 123, 124. 
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A Standard Organization 

In 1951 , the Bureau of aeronautics sponsored the installa- 
tion and operation of all Management Improvement Programs, and 
implementing processes were carried out under a gradual installa- 
tion plan calculated to accomplish complete integration of all 
programs under a single system. First came a standard organiza- 
tion for all Overhaul and Repair Departments. 

The degree of economy and efficiency attained in 
any government agency or private industrial concern 
may be traced directly to the alignment of its 
organizational structure and the pattern of responsi- 
bilities fixed for all of its segments. Without 
a proper organizational alignment — a clear cut 
division of labor at each tiana jeraent level with a 
corresponding pattern of a single 'hat 1 of responsi- 
bility with authority to act for each organizational 
segment at each management level — any attempt to 
install and operate any one or all of the Drinciple 
business techniques as a system is futile. ^ 

The Bureau Standard Organization for all Overhaul and 
Repair Departments was promulgated by BUAER Instruction 5451.12 
dated September 1, 1954, as revised. The structure was mandatory 
at Group and Division levels in title and functions specified 
while necessary deviations at the Branch level were authorized 
with prior Bureau approval. Insofar as the system is concerned, 
the organization was motivated as follows: 

a. aeronautical Engineering Group : Releases 
specifications on how to overhaul, repair or 
modify work to be processed. 

b. Production Engineering Group : Upon receipt 
of these work specifications, this group determines 



^Management Control System Manual, BuAer Instruction 
5200.11, October 11, 1956, p. 16. 
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where work to be processed, will be performed, in- 
volving the workmanship of the following divisions: 

(1) Operations Analysis Division : Identi- 
fies work to be processed in terms of assemblies, 
families of related assemolies and their components, 
the work routing sequence, elapsed work days to 
process, and the type of manpower, material, and 
facilities to be utilized. 

(2) Methods an' 1 standard!:- division : Utili- 
zing the identification pattern established by the 
Operations Analysis Division, establishes manpower 
standards for each assembly identified. 

c. Production Planning Group : Upon receipt 
of the identification pattern prescribed by the 
Operations Analysis Division, the workload Division 
of this group determines when work to be processed 
is to be performed by release of Master Schedules 
on a program and shop basis; renders service to the 
Shops Q-roup by 'executing' a schedule in terms of 
routing work required and to be repaired accomplished 
by Production Controlmen of the Dispatch Division; 
and finally, schedules and requisitions material 
availability, the responsibility of the Material 
Planners and Estimators of the Material Division 
working in concert with Production Controlmen of 

the Dispatch Division. 

d. Shops froup : Performs overhaul, repair or 

modification of work in accordance with Aeronautical 
Engineering Qroup specification work. 

e. Inspection Croup : Inspects finished work 
in accordance with the Aeronautical Engineering 
Sroup work specifications. 

f. Aircraft Transfer Q-roup : Receives aircraft 
to be overhauled, and schedules delivery of air- 
craft overhauled. 

g. Administration Services Group : Renders 
service to whole organization in terras of manpower 
ceilings, military and industrial relations matters, 
and internal and external correspondence processing. 

h. Hana cement Controls Group : Designs and 
installs the Management Control System and 
renders services to the whole organization after 
its operation by providing at regular intervals 
Internal Performance Summary reports to all points 
of supervision, external reports on total department 
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effort and progress, financial status and re- 
quirement records and reports equated to work- 
loads set by higher authority and timekeeping 
and technical services and equipment to facili- 
tate the operation of the system. 4 

The System 



The Management Control System established a complete 
integration of all Management Improvement Programs — Production 
Control, Engineered Performance Standards, Material Control, 

Cost Control, quality Control, and Industrial Funding. The 
system was "founded on the adoption of the following principles 
and concepts of business administration in the conduct of 
Overhaul and Repair Department operat ions : "5 

a. 'The Principle of Identifying First Things 
First,' which sets the above order for install- 
ing each Management Improvement Program; 

b. 'The Principle of Identifying the Depth 
of Control,' which requires the alignment and 
use of SAM documents, standard rates, and cost 
data for Management Control purposes on a group 
or 'chunk' basis of application; 

c. 'The Principle of Identifying Business 
Technique Relationships,' requiring the integra- 
tion of data generated from all Management 
Improvement Programs which include the commonly 
identified business technique titles of 'Production 
Control,' 'tork Simplification,' all measurement 
techniques ('Direct Time Study,' 'Methods Time 
Measurement,' 'Standard Data,' 'Multi-Man,' 

'Fork Sampling,' and 'Multiple Correlation'), 

'Material Control,' and 'Cost Control; * 

d. 'The Principle of Identifying G-roup 
Performance,' which requires a focus on an immediate 
supervisor and the preparation and use of 
standard rates and applicable time expenditures 

on a group accomplishment basis rather than an 
individual employee basis; 



4 Ibld . . p. 2. 
5lbid. , p. ii. 
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e. 'The concept of (coordinated Scbedulin j, ' 
which requires the use of five scheduling factors 
to Insure production shop loading to the extent 
of available facilities; 

f. 'The Joncepl? of Minimum Process Time, ' 
which requires the induction, disassembly , 
processing, and assembly of work in an uninter- 
rupted chain of events; and 

g. 'The Concept of Examination and Evaluation,' 
which requires the performance of examination and 
evaluation during the various stages of overhaul, 
repair and manufacturing work. 6 

The System's Objectives 

The objectives of the Management Control bystem were: 

The first objective of the bystem is to con- 
trol production material availability by integrat- 
ing the requisitioning and usage recording 
procedures of an Overhaul and Repair Department 
with the ordering and delivery procedures of the 
local Supply Department, and thence with the pro- 
curement and distribution procedures of the Aviation 
Supply Office. These procedures were designed in 
a manner to pinpoint the responsibility for material 
shortages — the greatest waste of all production 
resources. The second objective of this System 
is to control the amount of time a supervisor 
devotes to supervising his workers by furnishing 
him with a periodic Performance Summary report 
reflecting his group's Production and Efficiency 
Indices; thus relieving him of an administrative 
burden calculated to average 2 hours per day 
without the System. A third objective of the 
System is to control manpower utilization by the 
use of standard rates which spotlight excess man- 
power existing in one area, for immediate transfer 
to another area experiencing manpower deficits. 

Finally, this System is designed to control 
the recording, reporting and use of management 
data. Any management decision to increase, decrease, 
or project a static condition in terms of workload, 
people, and money is endangered by the use of 
fragmentary or 'tailored' statistical data. The 
System affords a supervisor and the executive at 



^Ibid. , p. ii. 
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any level and position in the organization with 
the means to make the right decision rapidly and 
with the assurance of maintaining the proper 
balance among workload, people, material, and 
money, in the order propounded, as a practical 
matter, any management official must first 
consider a volume of workload, then formulate 
manpower requirements cy the use of relative 
standards applied against that volume of work- 
load, and finally translate formulated require- 
ments for manpower and material into equivalent 
dollars. No other sequence of consideration and 
determination will withstand a thorough management 

audit. 7 

Management Service 

Management Service was invested in the Management Controls 

Group which had the full responsibility for the design and in- 
stallation of the Management Control System: 

The Group's operation begins with 'Management 
Method' whereunder 'Organization and Directives' 
releases a directive to pinpoint the responsibility 
of all organizational segments. Second, 'Systems' 
designs procedures tailored to the pattern of 
responsibilities created in the first instance. 

Third, 'Forms, deports and Records' create the 
forms, records and reports which depict the pro- 
cedures design. Fourth, the 'Finance Division' 
operation takes over — the 'accounting Branch* 
classifies and records manpower tine and dollar 
expenditures on the forms, records, and reports 
created in the third instance. Fifth, past expendi- 
tures documented by 'Accounting' provides 'Budget' 
with the historical base to forecast future 
monetary requirements equated to projected work- 
load volumes. Finally, the dual operations of 
'Performance Review' are introduced: first, 
determination of shop and office production and 
efficiency indices by 'Evaluation,' and finally, 
investigation of poor accomplishment trends by 
'Investigation. '8 



7lbld « , p.v. 
Ibid . , p. 6. 
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quality Control and the Management Control System 

On December 15, 1959, the Inspection Group of the Overhaul 
and Repair Department became the nuality Control Group under 
the Management Control System. The impact of this change is 
described in the next chapter. 



CHAPTER IV 

THE QUALITY JOATROL PROGRAM 

Shortly after the promulgation of the Management Control 
System, a different work processing procedure for aircraft and 
their components was installed in the Overhaul and Repair 
Department. This was called the Interim Rework Program and was 
designed to reduce Overhaul and Repair In-process time of air- 
craft and their components to a specific number of days depending 
upon the type aircraft and the item being processed.'*' 

The basic requirements for Interim Rework of aircraft 
consisted of a structural airframe examination, incorporation of 
aircraft service changes, correction of squadron reported dis- 
crepancies, and correction of other discrepancies found during 
the processing which would affect safety of flight conditions. 

The process was predicated on the fact that regular maintenance 
and minor repair were within the capability of the squadron 
maintenance department. (.aPxENDIX A presents excerpts from the 
Interim Rework Instruction.) 



•^•Bureau of Aeronautics Maintenance Representative, 
Eastern District, Instruction 54-4-2.1 issued June 9, 1958. 
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It was conceived that at the completion of Interim Rework, 
an aircraft, with Its power plant and accessories, would he 
reasonably able to perform satisfactorily for a complete service 
tour with a minimum requirement of replacement parts and that the 
safety and integrity of the aircraft would in no way he compromised. 

These drastic changes in process in 3 work presented problems 
in controlling quality, particularly from the inspection point 
of view. The Interim Rework Instruction stated that "The quality 
of the inspection will he as logic dictates but will attain the 
proper standards in order for the aircraft to operate satisfactorily 
for the period prior to the next rework or overhaul." This decreed 
that inspection determine proper standards — a responsibility 
rightfully belonging to engineering. 

As time passed, this processing concept was enlarged to 
Include engines, propellors, instruments, accessories, and elec- 
tronic gear, all of which greatly compounded the problem of main- 
taining a high quality standard within the depart tent. Realizing 
that inspection alone was not the answer to controlling quality 
under the Interim Rework process, the Bureau of Aeronautics, 
working with the different Overhaul and Repair Departments, brought 
out the Quality Control Program. 

The Quality Control Concept 

Quality Control was considered a management tool in the 
same sense as Production Control, Cost Control and Material Control 
were management tools. From the viewpoint of the Bureau of 
Aeronautics : 
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The basic ooncept of Quality Control for Overhaul 
and Repair Departments is primarily the estab- 
lishment of a program, the functions of which will 
reasonably insure the coordination of material, 
men and machines in such a manner as to detect 
difficulties, prevent recurrences, and provide 
an effective measure of assurance to product re- 
liability. Essentially the degree to which the 
activity products are refined by work processes 
directly reflects the efficiency and value exer- 
cised on the control of Quality. It must be 
Dome in mind that "excess quality" or "unnecessary 
refinement" can be costly in time and material 
and greatly effect the objectives of Quality 
Control, as well as Insufficient processing can 
adversely effect the desired standard. In order 
to place Quality Control in the proper perspec- 
tive, it must be realized that purely statistical 
control measures are not adaptable to the varia- 
tions in Overhaul and Repair Department workloads 
because of the Individuality of components con- 
sidered under the "depth of overhaul concept," 

Therefore, it must be remembered and emphasized 
that a practical approach to controlling quality 
must be made. The most practical method has been 
found to be by investigation of circumstances 
surrounding discrepant workmanship and/or material 
failures. The collection of pertinent informa- 
tion, compilation of factual data records will 
provide a means of improving practices, assure 
necessary specific instructions and aid in 
promptness of communications. Quality Control 
is a staff function, the proper performance of 
which requires the authority and assumption of 
responsibility for action, quality Control 
necessitates cutting across organizational lines 
at division level and below throughout the 
Department, in order to determine facts, develop 
case histories, compile data, and make possible 
comprehensive reporting with which Management 
may take corrective action.^ 

The quality Control Manual 

The Quality Control Manual, issued by the Bureau of 

Aeronautics on .august 13, 1939, provided the philosophy, organiza- 



^Quality Control Manual for Overhaul and Repair Departments 
at Naval and Marine Corps iiir Stations, BUAER Instruction 5214.1, 
August 13, 1959, p. 2. 
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tlonal considerations, outline of the basic system, and management 
considerations surrounding the design of a quality Control 
Program. The contents allowed the activities necessary leeway 
inpreparing local detailed Implementing directives. The over-all 
objective of the manual was to "provide the stimulus by presenting 
the general framework of a Quality Control system to challenge 
all Overhaul and Repair Department personnel to show by their 
actions that quality consciousness prevails throughout the entire 
Overhaul and Repair Department." 

It indicated management's view that quality of products 
produced had to be controlled and that instances of poor quality, 
for whatever reason, should first be corrected and reasons for 
the poor quality analyzed to eliminate the cause. The analysis 
would automatically indicate the responsibility for the discrepancy. 

The Manual established a general pattern for gathering, 
analyzing, and reporting information concerning the quality of 
products. Each activity, because of local peculiar characteristics, 
was authorized to apply these procedures to conform with local 
conditions, but it was desirable for all to adhere to the basic 
concepts and principles contained in the Manual so that there 
would be uniformity in the techniques applied. The closer the 
Manual was followed, the better would be the comparison of data 
and exchange of information concerning the quality of products 
between the activities. 

Objective of the Program 

The objective of the quality Control Program was to pin- 
point problem areas and provide sufficient factual Information to 
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which management could make decisions and reply. The implementa- 
tion of the program was designed to; 

1. Improve quality and reliability of material. 

2. Reduce costs. 

3. Minimize production problems and prevent similar 
occurrences . 

4. Improve inspection and processing methods. 

5. Stimulate quality and cost consciousness, 

6. Assure product reliability by increasing knowledge and 
improving work processes to meet production schedules with 
dependable units. 3 

Scope 

Conventional statistical quality control methods were only 
applicable to an Overhaul and Repair Department in certain special 
cases. As a result this program was developed on a few basic 
principles such as improvement of product reliability, reduction 
of costs, the improvement of supervisory skills, and the renewal 

A 

of employees pride of accomplishment . 

Organizational and Functional Relationships 

The quality Control Program provided factual information 
on quality of workmanship and product to management. Since the 
Quality Control function was that of a staff, the responsibility 
for producing quality products remained with the Shops Group. 

^ Ibid. , p. 3. 

4 Ibid . . p. 3. 
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Paralleling the fundamental responsibility of the Shops 
Group in this regard, the quality Control Group ascertained that 
workmanship of production personnel met applicable specifications, 
that causes of poor workmanship were determined, and that such 
information was reported to appropriate levels of management. 

A close coordination of production and inspection pro- 
cedures was necessary to assure the meeting of schedules with an 
acceptable product. Shops Group and Inspection Group personnel 
shared the responsibility for high productivity on one hand and 
high quality on the other. 

Progressive inspection and correction of discre- 
pancies should be performed simultaneously, in 
order to avoid reprocessing while at the same 
time progressive production improvements should 
he instituted to avoid repetitions of discre- 
pancies. Clnce the quality Control Group is a 
service organization for the Shops Group, it 
should conduct inspections in a manner which does 
not Jeopardize production schedules. 

In harmony with this concept, the Quality Control 
function becomes an essential element of the 
production-inspection procedures. At the point 
where the inspection function is accomplished, 
it is the responsibility of the quality Control 
Group to complete the cycle in the communication 
of information concerning quality, cost, discrepant 
material, and work which fails to meet specifica- 
tions. Without such information, management 
cannot hope to evaluate and control quality, 
reliability, and cost t>f their output. 5 

Quality Control had to blend with the interests of the 
total organization. Management had to realize that "quality was 
everybody's business" and responsibilities- for it existed in 
every section of the organization. Furthermore, the Quality Control 



^ Ibld . , p. 4. 
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Program encompassed prevention as well as correction of discre- 
pancies. Responsibilities of the different Groups toward the 
Quality Control Program were stated as 

a. ADMINISTRATIVE SERVICES GROUP . Has re- 
sponsibility for organized employee train- 
ing. Takes corrective action on problems 
of quality revealed by the Quality Control 
Program and attributed to this group’s 
functional area of department responsibility. 

b. MANAGEilENT CONTROLS GROUP . Has responsi- 
bility for coordinating the design elements 
for the Management Controls system including 
the Quality Control Program. Reviews and 
approves installation of these systems. 

Provides statistical ar.d cost data as re- 
quired. Takes corrective action on problems 
of quality revealed by the Quality Control 
Program and attributed to this group's 
functional area of department responsibility. 

c. AERONAUTICAL ENGINEERING GROUP . Releases 
specifications concerning work to be pro- 
cessed. Provides engineering services to 
correct quality discrepancies including 
those revealed by the Quality Control Program. 

d. QUALITY CONTROL . Determines inspection 
requirements. Inspects work and materials 
in accordance with applicable directives 
and specifications. Conducts the operating 
phases of the Quality Control Program to 
determine cuases of substandard quality, to 
initiate and follow-up on corrective action 
where other groups are involved, and to im- 
prove the Quality Control procedures. Takes 
corrective action on problems of quality 
revealed by the Quality Control Program and 
attributed to this group's functional area 
of department responsibility. 

e. PRODUCTION PLANNING GROUP . Plans, pre- 
pares, and releases sci edules of work to be 
performed; performs the E&E function; deter- 
mines material availability and requisitions 
materials required. Following the reporting 
of discrepancies, this group reschedules items 
requiring reprocessing and takes corrective 
action to eliminate problems of quality 
attributed to the Production Planning Group's 
operations. 
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f. PRODUCTION ENGINEERING- GROUP . Determines 
where work to be processed v*Ill be performed 
by identifying components of work, estab- 
lishing routing sequences, process time, 
skills, required materials and facilities, 
and by setting labor standards. Providee 
revised production operation sequences and 
plant layout as necessary to eliminate 
quality discrepancies revealed by the quality 
Control Program. 

g. ivltCFuiPl T •». r .JUf . Consolidates 

correct log uook information for completed 
end products. Provides aircraft upkeep 
services. Takes corrective action on problems 
of quality revealed by the Quality Control 
Program and attributed to this group's 
functional area of department responsibility. 

h. SHOrC GrtOUP . Performs specified shop work 
in accordance with all applicable work 
specifications. Takes corrective action to 
eliminate causes of sucstandard processes 
such as faulty workmanship or unwarranted 
disposal revealed by the quality control pro- 
cesses. Provides basic labor cost data on 
the cost of correcting discrepanc ies . 6 

Functions of the quality Control Croup 

The Manual prescribed the following functions for the 

Quality Control Croup: 

1. The Quality Control Group is assigned 
respons icility for the implenentat ion and 
operation of the Quality Control Program. 

Vithin the scope of this responsibility is 
the maintenance and operation of the departmental 
control point for all quality control in- 
formation, the coordi ation and collection 
of necessary data, the assimilation, analysis, 
interpretation and reporting of these data 
and the preparation of quality control 
directives. These responsibilities are 
vested in the Quality Coordination Office. 



Q lbid . . p. 5. 



